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Multiply complex numbers in trigonometric form.

Divide complex numbers in trigonometric form.

Use de Moivre’s Theorem to find powers of 
complex numbers.

Use trigonometric form to simplify expressions 
involving complex numbers.
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Products and Quotients in Trigonometric Form

Multiplication and division with complex numbers becomes 
a very simple process when the numbers are written in 
trigonometric form. 

Let’s state the rule for finding the product of two complex 
numbers written in trigonometric form as a theorem.
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Products and Quotients in Trigonometric Form
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Example 2

Find the product of                      and                        in 
standard form, and then write z1 and z2 in trigonometric 
form and find their product again.

Solution:
Leaving each complex number in standard form and 
multiplying we have
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Example 2 – Solution

Changing z1 and z2 to trigonometric form and multiplying 
looks like this:

cont’d
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Example 2 – Solution

To compare our two products, we convert our product in 
trigonometric form to standard form.

As you can see, both methods of multiplying complex 
numbers produce the same result.

cont’d
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Products and Quotients in Trigonometric Form

The next theorem is an extension of the work we have 
done so far with multiplication.
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Example 3

Find (1 + i )10.

Solution:

First we write 1 + i in trigonometric form:

Then we use de Moivre’s Theorem to raise this expression 
to the 10th power.
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Example 3 – Solution

which we can simplify to

because  /2 and 5 /2 are coterminal. 

cont’d
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Example 3 – Solution

In standard form, our result is

That is,

cont’d
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Products and Quotients in Trigonometric Form

Multiplication with complex numbers in trigonometric form 
is accomplished by multiplying the moduli and adding the 
arguments, so we should expect that division is 
accomplished by dividing the moduli and subtracting the 
arguments.
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Products and Quotients in Trigonometric Form
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Example 5

Divide                       by                     and leave the answer 
in standard form. Then change each to trigonometric form 
and divide again.

Solution:

Dividing in standard form, we have
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Example 5 – Solution

Changing z1 and z2 to trigonometric form,

cont’d
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Example 5 – Solution

and dividing again, we have

which, in standard form, is

cont’d


